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Methods
Study and Data collection
The present research is characterized as a descriptive and transversal study. It was carried out from February to April 2018, in three municipalities: São Luís, Paço do Lumiar and São José de Ribamar -MA, in three units: SAMU São Luís Regional Center, SAMU Decentralized Base Paço do Lumiar and SAMU Decentralized Base São José de Ribamar. A structured questionnaire was used for data collection, which included questions on sociodemographic variables, characterization of the accident (s) with biological material, and post-exposure clinical follow-up.
For calculating the sample size, we considered the total number of SAMU employees who worked in the basic and advanced support units of the three municipalities (N = 380). In addition, a prevalence of 41.2% was used, based on a previous study involving accidents with biological materials in APH in Goiânia-GO (TIPPLE et al., 2013) , with a 5% level of significance (α) plus a tolerable error of 8%, and 5% for possible losses. Finally, 177 professionals were included in the study. Sampling was stratified according to the types of professionals and research sites.
This study was approved by the Local Ethics Committee, according to opinion number 2.469.203.
Statistical analysis
The data were evaluated using the IBM SPSS Statistics 20 (2011) program. The non-parametric qui-square test of independence ( 2 ) was applied to evaluate the association of the various classificatory variables such as the original stocking (São Luís, São José de Ribamar, and Paço do Lumiar). The level of significance to reject the null hypothesis was 5%, that is, a p value of p < 0.05 was considered statistically significant.
RESULTS AND DISCUSSION
We interviewed 177 workers from the Metropolitan Region's SAMU, which included 22 doctors, 30 nurses, 61 nursing technicians and 63 drivers. Table 1 summarizes the sociodemographic characteristics of the subjects and their training. The SAMU professionals in the municipality of Paço do Lumiar were predominantly 30 -39 years old (60%), while those in the municipalities of São Luís and São José de Ribamar, were 40 -49 years old (56.5% and 47.4% respectively). In Paço do Lumiar, 25% of the employees were 20 -29 years old, directly influencing the level of significance among the municipalities (p < 0.05). While 65% of all participants were married or lived in a consensual union, 45% of them in the SAMU of Paço do Lumiar were single. Therefore, differences were noted in the age groups and marital status of participants from different municipalities, with younger and single workers concentrated in Paço do Lumiar. A study on SAMU professionals from Campinas-SP, indicated the average age of the participants to be 39 years, most of them being married (VEGIAN; MONTEIRO, 2011).
A higher percentage (59.3%) of participants in the three municipalities were men, which corroborates with the results of other studies. Serra (2014) , when evaluating pain, quality of life and health among 192 professionals at SAMU, also found a predominance of male professionals, which confirmed the findings of Oliveira and Paiva (2013) . The predominance (63.2%) of men was also seen when analyzing occupational accidents among pre-hospital care professionals.
With regards to the length of service in the institution, while 84.8% and 78.9% of SAMU professionals in São Luís and São José de Ribamar, respectively had been working there more than 5 years, 85% of the respondents at SAMU in Paço do Lumiar, had been working there for 2-3 years. Dutra (2013) , when studying the practices adopted by APH professionals who were victims of occupational accidents with biological materials, identified that the majority of.
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With regards to the length of service in the institution, while 84.8% and 78.9% of SAMU professionals in São Luís and São José de Ribamar, respectively had been working there more than 5 years, 85% of the respondents at SAMU in Paço do Lumiar, had been working there for 2-3 years. Dutra (2013) , when studying the practices adopted by APH professionals who were victims of occupational accidents with biological materials, identified that the majority of. (n = 138) of the participants from SAMU in São Luís reported having this benefit on their paychecks, and 42% said they did not receive it. It is important to emphasize that these results are in line with those of other studies. While Costa (2011) found that 21.6% of the SAMU professionals they evaluated did not receive these benefits, Santini et al. (2009) , reported that 58% of the respondents from family health programs in Paraná did not receive them.
Methods 3 Results and discussion
A significant difference (p < 0.05) was observed in the number of accidents among the three municipalities ( Figure   1 ). While in SAMU of Paço de Lumiar 36.4% of the interviewees suffered more than six accidents, 33.3% and 38.5% of the respondents in São Luís and São José de Ribamar, respectively, had just one accident ( Figure 1 ).
Figure 1-Number of biological accidents by different municipalities Table 2 shows that in the three municipalities studied, 50.8% of the participants suffered accidents with biological materials. Of these accidents, the most reported type of exposure was intact skin (72.2%), followed by percutaneous (20%) and mucosa (7.8%). The high incidence of accidents with biological materials is compatible with earlier reports (TIPLLE et al., 2013) , which demonstrate the need for implementation of special measures to protect workers. Biosafety measures are a way of reducing the existing risks, through educational and preventive actions, (SOUSA, SILVA, 2014) . Health professionals worldwide are at an increased risk of contracting pathogens, such as hepatitis B and C viruses, and HIV, when compared to any other occupational groups (GORAR, BUTT, AZIZ, 2014). The number of accidents with biological material among the municipalities is worth mentioning because, while in São Luís and São José de Ribamar an average of one accident was reported among the first responders, it was more than six accidents in Paço do Lumiar. It should be emphasized that the employees of this unidad of mobile emergency care service, had two to three years of acting. Tavares et al. (2016) as well as Machado and Machado (2011) , have shown that the highest accident rates were related to shorter work experience, and the most exposed workers were those with up to five years of service. In contrast, Pimenta et al. (2013) found that workers with 11 -20 years of experience were most prone to accidents involving biological materials.
The organic material variable was significantly different in the region São José de Ribamar compared to the other regions (p = 0.001). Blood contamination was most prevalent among professionals (95.5%), occurring mainly during activities such as immobilizations (57.8%) and venous punctures (12.2%). A study on professionals from SAMU of Teresina -PI found blood to be the predominant biological material in accidents (89.9%) (Leite et al., 2016) . The same was found in four municipalities in the State of Minas Gerais, wherein blood was evidenced in 90.3% of the accidents at work related to contact with body fluids (OLIVEIRA; PAIVA, 2013).
In pre-hospital care, professionals are constantly exposed to various occupational hazards, especially when directly and indirectly handling body secretions of patients with unknown diseases, and they can become a source of transmission for themselves and / or other victims (MOURA, 2011). Gomes and Santos (2012) , when studying the frequency of work accidents among mobile pre-hospital care teams, found that these accidents frequently occurred during immobilizations. A significant difference (p = 0.000) was detected in the accident sites with biological materials between São José de Ribamar, and Paço do Lumiar. These municipalities had a higher frequency of accidents in the Advanced Support Unit -USA (46.2% and 63.6%), but in São Luís the phenomenon was divergent, accidents being more common in the Basic Support Unit (57.6%).
With regards to working hours, night shifts were more common in São José de Ribamar, and Paço do Lumiar (76.9% and 63.6%, respectively), while day shifts were common in São Luís (59.1% ) (p = 0.03). Table 3 shows that most of the subjects (83.3%) did not complete the Work Accident Communication (CAT) form.
When asked about the conduct at the time of the accident, 81.1% stated that they had not adhered to any protocol. In addition to post-exposure measures, all work accidents are to be notified and a Work Accident Communication (CAT)
submitted. The CAT is a document that informs the INSS that the worker has suffered an accident or is suspected to have acquired an illness at work, and is provided as per the Article 169 of the Consolidation of Labor Laws (CLT) and Law 8.213 / 1991 (Law on Social Security Benefit Plans) (BRAZIL, 2013) . In São Luís, 57.6% of the respondents alleged that the reason for non-notification was the non-valuation of the accident. It was verified that, in the other municipalities in this study, the professionals declared no routine protocol for notification (p < 0.05). These data are consistent with other studies that have also found a high incidence of underreporting (Giancott et al., 2004) . Underreporting may be related to the lack of specialized service in labor institutions. Another concerning factor is that, even though one of the municipalities in the study, had the occupational health sector within its facilities, yet the professionals claimed that the reason for non-notification was associated with non-valuation of the accident.
As for Hepatitis B vaccination, 96.66% of the professionals who were exposed to contamination with organic materials reported being vaccinated. This data was similar to that found in a survey carried out in a reference center for the care of workers who suffered industrial accidents in Paraná, wherein 90.1% of the workers declared that they had received the three-dose schedule of the hepatitis B vaccine (ARANTES et al., 2017) . In analyzing whether employees received any educational intervention on biological materials, it was concluded that 81.9% in São Luís and 78.9% in São
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José de Ribamar were informed. On the other hand, in Paço do Lumiar, 85% stated that they received no guidance on the subject (p < 0.05) (Figure 2 ). It is interesting to observe an association between the numbers of accidents with biological material and the educational interventions on biosafety. The municipality of Paço do Lumiar, which had the least amount of trained personnel, had the largest number of accidents with biological materials (Figure 1 ). This underscores the importance of the training for all SAMU employees. The Center for Permanent Education (NEP) was very active in the municipalities of São Luís and São José de Ribamar, while in Paço do Lumiar, no clear guidelines were made available. As mentioned by the professionals, the lack of training may be related to the absence of an NEP in this service. This finding alerts to the existence of a gap which needs to be filled by the NEP, as well as, by the managers of the SAMU teams. By building a knowledge database, it is possible to plan and execute protective measures (Oliveira, 2015) . According to Bueno and Bernardes (2010) , permanent education is structured from the needs of the work process, providing the transformation of the practices in order to result in changes.
CONCLUSION
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Based on our findings that confirm the prevalence of accidents involving biological materials among all professional categories (physicians, nurses, nursing technicians and drivers) in different municipalities, it is evident that the work process in the Mobile Emergency Care Service requires to be carefully reexamined.
The problem of contamination while working with blood and the absence of communication regarding these accidents is concerning, considering that education centers existed in two institutions (SAMU São Luís and São José de Ribamar), and the professionals reported that they had participated in training on biological risks. Though SAMU of São Luís, has a labor medicine sector in its dependencies, employees claim that the notifications are neglected due to the nonvaluation of the accident. In other municipalities, it was reported that there are no routine protocols for notifications.
The results of this research reinforce the need to establish strict guidelines and measures to (a) prevent occupational accidents especially those involving biological materials, which are potentially preventable, and (b) to protect the workers once the accident has taken place. Use of personal protective equipment and the development of strategies for adherence to post-exposure care flow can minimize the underreporting of cases and other health hazards.
The present study offers subsidies to health professionals, managers and other individuals collaborating for the
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CONCLUSION
The present study offers subsidies to health professionals, managers and other individuals collaborating for the 4 Conclusions development of educational, and occupational health actions, aiming to improve the safety of SAMU workers whose services are indispensable for the society.
